Present study attempted to detect the biochemical and serological markers other than HBsAg of Hepatitis B virus (HBV) infection in perspective of Bangladesh. Out of 100 HBsAg positive patients (79 male and 21 female), 23 were found to be HBeAg positive, and 59 were anti-HBe positive. Nineteen (24.05%) and 43 (54.43%) male patients were found to be HBeAg and anti-HBe positive, respectively; while 4 (19.04%) and 16 (76.19%) females were HBeAg and anti-HBe positive, respectively. Three males (3.79%) had abnormal serum bilirubin, 21 (26.58%) had abnormal ALT and 9 (11.39%) had abnormal AST levels; whereas, among the female patients, 1 (4.76%) had abnormal serum bilirubin, 2 (9.52%) had abnormal ALT and 1 (4.76%) had abnormal AST levels. Taken together, present findings suggest that HBeAg can be used as an alternate marker for detecting the active viral replication in HBV carriers with raised serum ALT levels.
INTRODUCTION
Hepatitis B virus (HBV) infection is a serious public health problem mainly caused by hepatitis A, B, C, D and E viruses. Approximately two billion people get infected with HBV world-wide (Chakraborty et al. 2011 , Hasan et al. 2010 . In developing countries like Bangladesh, HBV infections are spreading rapidly due to lack of sufficient health education and vaccination (Hasan et al. 2010) . The background study on HBV let us know the parameters used to define and characterize the HBV infection. Such parameters include: HBV antigens and host antibodies; HBV DNA and genotype; biochemical markers, such as alanine aminotransferase (ALT), aspartate aminotransferase (AST), bilirubin; and the degree of hepatic fibrosis and inflammation (Milich and Liang 2003, Sablon and Shapiro 2005) . Administration of antiviral therapy depends upon the accurate interpretation of these parameters. Hepatitis B surface antigen (HBsAg) is the hallmark of HBV infection which has been reported to be the first serological marker in acute hepatitis B, and persistence of HBsAg for more than 6 months suggests the onset of chronic HBV infection (Aspinall et al. 2011 , Bowden 2002 , Matthews and Robotin 2008 . However, the presence of HBsAg with clinical and biochemical features of acute hepatitis usually suggests the onset of acute infection in patients from low endemic areas but not in patients from high or intermediate endemic regions. In the latter case, acute and chronic infection may be misdiagnosed if the patient's carrier status is unknown (Han et al. 2008) .
Serum HBV DNA and hepatitis B e antigen (HBeAg) are the other two important markers of HBV infection that are indicative of active viral replication and hence enhancing the risk of transmission of infection (Aspinall et al. 2011) . Detecting the serum HBV DNA level is valuable for assessing liver disease activity. Also, differentiating other etiologies of hepatitis activity in HBV carriers, predicting risk of hepatocellular carcinoma development or liver-related mortality, deciding to administer antiviral therapy, measuring the response to antiviral treatment, estimating the risk of developing drug resistance, and detecting the emergence of drug-resistant mutants are the controlling parameters of HBV infection (Sablon and Shapiro 2005) . However, an important consideration, especially in perspective of Bangladesh, comes in a way that, in absence of laboratory assessment of viraemic load or failure to detect the presence of HBV DNA, initiation of the therapeutic approach may face a dilemma. In such situation, alternatively, serum HBeAg among HBsAg positive patients may be taken as a surrogate marker for the detection of active viral replication and thus justifying the initiation of antiviral chemotherapy without delay.
Based on these suggestive data, present study was attempted to evaluate the biochemical and serological parameters of HBV positive patients for better understanding of the disease status to enable effective disease intervention in Bangladesh; and also to analyze the underlying risk factors.
MATERIALS AND METHODS
Blood samples were collected aseptically from 100 HBsAg positive patients prescribed for diagnosis of HBV infection in Popular Diagnostic Centre Ltd. Samples were analyzed to determine the levels of some biochemical parameters including bilirubin, alanine aminotransferase (ALT) and aspartate aminotransferase (AST); and to determine the presence of some immunological parameters including HBsAg, HBeAg and Anti-HBe. Dry Biochemistry Random Access Multibatch Analyzer (Vitros 350, J&J, USA) and Vitros TBIL, ALT and AST slides were used to determine total serum bilirubin, ALT and AST levels, consecutively. All the experiments were carried out according to the manufacturer's instruction (J & J, USA).
To assess the immunological parameters, Multi Batch Immunoassay Analyzer (ARCHITECT i2000SR, Abbott, USA) was used for qualitative determination of HBsAg, HBeAg and anti-HBeAg. HBsAg was detected in samples using a chemiluminescent micropartical immunoassay (CMIA) technology (VITROS HBsAg assay, J & J, USA), with flexible assay protocols referred to as Chemiflex. The VITROS HBeAg assay (J & J, USA) was performed using the Vitros HBeAg reagent pack and vitros immunodiagnostic product-HBeAg calibrator on the VITROS immunodiagnostic system for the detection of HBeAg.
RESULTS AND DISCUSSION
Impact of age with the presence of HBeAg and anti-HBeAg: Present study evaluated the serological and biochemical profile of patients with incidentally detected positive HBsAg to assess the risk factors; and hence to determine the disease state for part of better management of HBV infection by accurate diagnosis and timely initiation of antiviral therapy and by reducing infection transmission in Bangladesh.
In the present study, the population age ranged from 9 -80 years with a mean of about 34 years (Table 1) . Out of 100 HBsAg positive cases, the maximum patients (59 cases) were within the 21 -40 years age group and the lowest 3 were in 61 -80 years age group (Table 1) . A total of 23 patients were found to be HBeAg positive and among them maximum patients (14 cases) were in 21 -40 years age group and only one patient was in 61 -80 years age group. On the other hand, a total of 59 patients were found to be antiHBe positive and among them maximum patients (31 cases) were in 21 -40 years age group and the lowest 2 were in 61 -80 years age group. Thus the study revealed that the age, when infection is acquired, markedly influences the course of disease (Table 1 ). This finding is also evident from several other studies (Chu et al. 2002 , Lai et al. 2003 . The chance of developing chronic infection is 90% or even more among neonates infected with HBV through perinatal transmission. Besides, inactive exposure during adolescence or young adulthood is associated with a 95% or greater possibility that the disease will be self limiting (Lok and McMahon 2007) .
However, as revealed from Table 1 , the higher percentages (59) of anti-HBe positive patients were likely to be chronic carriers.
HBeAg and anti-HBe in defining disease status:
Chronic HBV infection characteristically starts with an acute infection indicated by the presence of HBsAg and HBeAg in the blood serum. HBeAg positivity is a marker of ongoing viral replication and also indicates higher viral load and infectivity; and may persist for months to years. Moreover, those who are HBeAg positive are better responders to antiviral drugs (Saikia et al. 2007) . It is known that mothers who are HBsAg positive particularly those who are also HBeAg positive, are much more likely than others to transmit HBV to their offsprings (Lok and McMahon 2007) .
In the present study, out of 79 HBsAg positive males and 21 HBsAg positive females, 24.05 and 19.04% were HBeAg positive males and females, respectively. On the other hand, 54.43 and 76.19% were anti-HBe positive males and females, respectively. HBeAg positivity was found to be higher in male patients than that in female patients (Table 2) . Thus, HBeAg positive females found in this study might have greater potential for viral transmission and disease spread. It has been reported that patients who were HBeAg-positive had significantly more ascites and acquire jaundice compared with the HBeAg-negative group (Niederau et al. 1996) . A study conducted in Pakistan reported that among the HBsAg positive cases, 21.4% were HBeAg positive and 78.6% were HBeAg negative (Khokhar and Gill 2004) . This result is similar with that of the present study indicating the greater as well as consistent number of HBeAg negative patients (77%) and the possibility of seroconversion from HBeAg to anti-HBe. Correlation of biochemical parameters with serological markers: Moreover, in adult acquired disease, early phase of infection is often accompanied by significant disease activity with elevated ALT levels in comparison with those who acquired the infection perinatally. Many patients with perinatal infection develop HBeAg positive chronic hepatitis with elevated ALT levels after 10 -30 years of infection. 30 -40% of the HBeAg negative chronic HBV patients experience persistent elevated ALT levels (three to four-folds) and the remaining 60 -70% can have erratic ALT patterns (Cheung 2006 ).
According to Rabbi et al. (2008) , 92.85% HBeAg positive patients with or without raised ALT were found with active viral replication. Another study showed that HBeAgpositive patients had much higher levels of ALT and AST (Saikia 2007) .
In this study, out of 79 positive males, 3, 21 and 9 patients were found to have elevated bilirubin, ALT and AST levels, consecutively. Whereas, out of 21 positive females, 2 were found to have increased ALT level; and only 1 was found to have abnormal bilirubin and AST levels (Table 3) . Thus, the findings of our study showed a lower number of patients (23%) with elevated ALT level; and presence of abnormal AST and bilirubin was not significantly enough (10 and 4%, respectively). The current investigation revealed that sero-conversion of HBeAg to anti HBe may be correlated with the decrease or normalization of serum ALT concentration and a very low level of viremia. It is also recommended that detectable HBeAg should be considered as a surrogate marker for HBV DNA in HBV carriers with raised serum ALT when detection of HBV genome is not possible. Moreover, further study should be carried out with more HBsAg positive patients who fulfill the criteria to be labeled as chronic viral hepatitis and comparison should be made with biochemical and immunological parameters in individual cases.
